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Claims 

1. Method for increasing, the production of 
cysteine, glutathione and met^ine, and of sulphur 
derivatives thereof, by plan^cells and plants, the 
said method consisting in /^expressing an SAT in 
plant cells and plants containing the said^plant cells, 

2 . Method 

^ -~ -t-K^-h i-hP q at which is/overexpressed in 
characterized m that tne bAi wnioa 

plant cells is a cyste ' 

3 . Method 
. c;2xt V* a olant SAT or a 

charact« 
rat: 

/ 4. Method according to claim 1 

rexpressed in 




SAT or an SAT 
, rendered 

I 

-GirfilLLo 1 tO 

ressed in 



characterized in that the SAT. is an SAT of bacterial 
25 origin 

8. Method accord^nTf to claim 6, 
characterized in that the sTa/ is a plant cytoplasmic 
SAT, in- particular from AM&ldopsis thaliana. 
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9. Method apermrding to claim 8, 
,< L pharacterized in ti^t the SAT is^SAT3 which is 

^presented by^SEQ ID NO 1. 
/ 10. Method according to claim 6, 

5 characterized in that the SAT is a non-cytoplasmic 

plant SAT from which has been removed its signal (s) for 
addressing to cellular compartments other than the 
cytoplasm. 

11. Method according to claim 10, 

10 characterized in that the SAT is SAT1' which is 
represented by SEQ ID NO 2. 

12. Method according to one of^claiRis — 1 to 
-5, characterize in that the SAT j^r^ver expressed in 

mitochondria . 
,5^-— — \ 13. Methoci^dcording to claim 12, 

characterized in>trfiat the SAT is overexpressed in the 
'toplasm i^the form of a signal peptide/SAT fusion 
rotei^r; the mature functional SAT being released 
irfside mitochondria. 
20 14. Method according to cl^rfTm 13, 

characterized in that the mitochondrial addressing 
signal peptide consist^ crff jxt least one signal peptide 
from a natural plant Axjx*tein which is located in 
mitochondria, suchy^Ltor example, the SAT1 signal 
25 peptide which y£ represented by amino acids 1 to 63 in 
SEQ ID NO 3. 



/ 
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15. Method according to claim 13, 
characterized in that the SAT is a mitochondrial SAT of 
plant origin, in particular from Arabidopsis thaliana. 

16. Method according to claim 15, 
characterized in that the SAT is SAT1 which is 
represented by SEQ ID NO 3. 

17. Method according to claim 




sed in the 
SAT fusion 
leased 



homologous with the 



21. Method according to claim 20, 
characterized in that the SAT is a chloroplast SAT of 
plant origin, in particular from Arabidopsis thallana. 
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22. Method according to claim 21, 
characterized in that the SAT is SAT2 or SAT4 which are 
represented by SEQ ID NO 5 or NO 6, respectively. 

23. Method according to claim l&f 
characterized in that the SAT is heterologous with the 
transit peptide. 

24. Method ^pcording^/fo claim 13, 
racterized in that thk S&f is a cytoplasmic SAT of 

ant origin or an SAT cxt Bacterial origin, as defined 
n one of claims 3 po 5 or 9 \o 11. 

25. fi^thod according to -edrtiret of claims 



and 2 - 4 , characterized in that the transit peptide is a 
transit >gfeptide from another protein which is located 
in j^astids. 

26. Method according to claim 25, 
characterized in that the transit peptide consists of a 
plant EPSPS transit peptide or a plant RuBisCO ssu 
transit peptide. 

27. Method according to e ither off claims — 2-5 
~a**d— characterized in that the transit peptide 

comprises a transit peptide from a p^nt protein which 
is located in plastids, and,^betw^n the C-terminal 
portion of the transit pepjficTeySnd the N-terminal 
portion of the SAT, a porjti^ of sequence from the 
mature N-terminal regionJ^f/a protein which is located 
in plastids. 

28. Methjzfd according to claim 27, 
characterized in/that the portion of sequence comprises 



* 
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generally less than 40 amino acids from the N-termindl 
portion of the mature protein, preferably less than 30 
amino acids, more preferably between 15 and 2^/amino 
acids . . , . 

§s 5 29. Method according to earn er u l clcr ±fflS-^£? 



.and 28 , characterized in that the transit peptide 
comprises, between the C-terminal/portion of the 
N-terminal portion of the m^th^B protein and the 
N-terminal portion of thar S^fr, a second transit peptide 
10 from a plant protein whpch is located in plastids . 

30. Method^a<5car6[ing to claim 2 9, 
characterized in tmat the transit peptide is an 
optimized transit peptide (OTP) made by fusing a first 
transit peptide with a portion of sequence from the 

15 mature N/xerminal region of a protein located in 

plast^fis, which is fused with a second transit peptide. 

31. Transit peptide/SAT fusion protein, 
characterized in that the SAT is heterologous with the 
transit peptide. 

2^ — 32. Fusion Votein according to claim 31, as 
/defined in claims 2 4 to\o. 
' 33. Nucleic acid sequence encoding a transit 

CU'i^i 3/ 

peptide/SAT fusion protein according to oithor of 
Lmg"~- 31 and 32 . 



25 34. Chimeric gene comprising a coding 

sequence as well as heterologous 5' and 3' regulatory 
sequences, which are able to function in a host 
organism* characterized in that the coding sequence 
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comprises at least one nucleic acid sequence which 
encodes an SAT . 

35. Chimeric gene according to claim 34, 
characterized in that the host organism is chosen from 

5 bacteria, for example E . coll, yeasts, in particular of 
the genera Saccharomyces , Kluyveromyces or Plchla, 
fungi, in particular Aspergillus, baculoviruses , or 
plant cells and plants. 

36. Chimeric gene according to claim 35, 

10 characterized in that the host organism is a plant cell 
or a plant which contains it . 

37. Chimeric gene according to claim 36, 
characterized in that th<=> 5' regulatory element 
comprises regulatory sequences which are promoters in 

15 plant cells and plants, and are chosen from promoters 
which are expressed in plant leaves, constitutive 
promoters, or light-dependent promoters of bacterial, 
viral or plant origin. 

38. Chimeric gene according to claim 36, 
20 characterized in that the 5' regulatory element 

comprises regulatory sequences which are promoters in 
plant cells and plants, and are chosen from seed- 
specific promoters . 

39. Chimeric gene according to claim 38, 
25 characterized in that the promoter is chosen from the 

promoters for napin, phaseolin, glutenin, zein, 
helianthinin, albumin and oleosin. 
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40. Chimeric ^aene according to one of claims 
^34 to 39, characterized iny that the nucleic acid 

sequence which encodes an SA^ encodes an SAT as defined 
in claims 2 to 30. 

41. Chimeric gene according to one of claims 
. p4 to 39, characterized \in that the nucleic acid 

A / 

I sequence which encodes an >SAT is the nucleic acid 
/ sequence according to claim \^3. 

42. Cloning and/or expression vector for 

10 transforming a host organism, characterized in that it 
contains at least one chimeric gene as defined 

(L(a.*hn 3L f 

according to ^ne of claim s — 3*4 — tro 4-1 . 

7 43. Method ojS transforming host onanisms, 
characterized in that at \east one nucleic acid 
sequence according to claim\33, or a chimeric gene 
according to one of claims 34\to 41, is integrated into 
the genome of the said host organism. 

^7 44. Method according to claim 43, by means 

fck / \ 

Vr-* /of the vector according to claim 42. 

^ 1 ~ Ci er.m 43 

(y^ 20 45. Method according to -e^trfrer— of ""cl aimer 13 

— a^€t— 44, characterized in that the host organism is 
chosen from bacteria, for example E. coll, yeasts, in 
particular of the genera Saccharomyces , Kluyveromyces 
or Plchla, fungi, in particular Aspergillus, 
25 baculoviruses, or plant cells and plants. 

46. Method according to claim 45, 
characterized in that the host organism is a plant cell 
or a plant which contains it. 



47. Method according to claim 46, 
characterized in that the plant is regenerated from a 
transformed plant cell. 

48. Method according to claim 47, 

characterized in that the host organism is a 

monocotyledonous plant, in particular chosen from 

cereals, sugar cane, rice and maize, or a 

dicotyledonous plant, in particular chosen from 

tobacco, soybean, rape, cotton, beet and clover . 

v t 

49. Transf ormed\host organism, characterized 

~'n that it comprises at leasV one nucleic acid sequence 
according to claim 33, or a chimeric gene according to 
n ne of claims 34 to 41. ^ 

50. Host organism according to claim 4 9, 
characterized in that it is obtained by the method 
according to one of claims 43 \p 48. 

51 . Plant ctell, characterized in that it 
omprises at least one micleic acid sequence according 

to claim 33, or a chimeric\gene according to one of 
claims 34 to 41. ^ 

52. Genetically modified plant, 
characterized in that it comprises at least one plant 
cell according to claim 51. 

53. Plant according to claim 52, 
characterized in that the p^nt is regenerated from a 
plant cell according to claim \51. 

54. Genetically modified plant, 
characterized in that it is derived from the culture 
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and/or crossing of regenerated plants, according to 
claim 53. 

55. Genetically modified plant according to 



— one of cl - aims 52 tro— 5^ , characterized in that it is a 
5 monocotyledonous plant, in particular chosen from 
cereals, sugar cane, rice and maize, or a 
dicotyledonous plant, in particular chosen from 
tobacco, soybean, rape, cotton, beet and clover. 
. 56. Genetically modified plant according to 

10 one -e- I claims 52 — bo— 55, characterized in that it 
comprises other genes of interest. 



claim 56, characterised in that it comprises at least 
one other gene which modifies the content and quality 
15 of the proteins of the said plant, in particular in the 
leaves and/or seeds. 



either of claims 56 and 57, characterized in that the 
gene encodes a protein enriched in sulphur-containing 
20 amino acids. 



57. 



Genetically modified plant according to 



58. Genetically modified plant according to 



59. 



Seeds of genetically modified plants 






